It is shown that it is possible to demonstrate nonlocality for two particles without using inequalities for all entangled states except maximally entangled states such as the singlet state. The eigenvectors corresponding to the measurements that must be performed to do this are exhibited and found to have a particularly simple relationship to the entangled state. The GHZ proof used three spin half particles and the Heywood and Redhead proof used two spin one particles. Thus both proofs required a minimum total of six dimensions in Hilbert space rather than the four required by Bell in his proof. More recently the present author gave a proof of nonlocality for two particles [6] that only requires a total of four dimensions in Hilbert space like Bell's proof but does not require inequalities. This was accomplished by considering a particular experimental setup consisting of two overlapping Mach-Zehnder interferometers, one for positrons and one for electrons, arranged so that if the electron and positron each take a particular path then they will meet and annihilate one another with probability equal to l.
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Bell's 1964 demonstration [1] that realistic interpretations of quantum theory must be nonlocal required the use of inequalities now universally known as Bell inequalities. Greenberger, Horne, and Zeilinger (GHZ) [2) caused much interest when they gave a proof of nonlocality but without using inequalities. Their proof, however, requires a minimum of three particles. A proof of nonlocality without inequalities for two particles had been given earlier by Heywood and Redhead [3] which was much simplified by Brown and Svetlichny [4] . This employed a Kochen-Specker [5] type argument to demonstrate that elements of reality corresponding to space separated measurements must be contextual.
The GHZ proof used three spin half particles and the Heywood and Redhead proof used two spin one particles. Thus both proofs required a minimum total of six dimensions in Hilbert space rather than the four required by Bell in his proof. More recently the present author gave a proof of nonlocality for two particles [6] that only requires a total of four dimensions in Hilbert space like Bell's proof but does not require inequalities. This was accomplished by considering a particular experimental setup consisting of two overlapping Mach-Zehnder interferometers, one for positrons and one for electrons, arranged so that if the electron and positron each take a particular path then they will meet and annihilate one another with probability equal to l.
Quantum optical versions of the overlapping interferometers have been proposed in [7] and another version with fermions has been proposed by Yurke and Stoler [8] . The argument has been generalized to two spin 8 particles by Clifton and Niemann [9] and to N spin half particles by Pagonis and Clifton [10] .
So far it has only been shown that this proof can be run for particular entangled states. (2) The minus sign in front of P is chosen for later convenience. Note that we are here considering two particle states for which each particle lives in two dimensions of Hilbert space. For particles living in a higher number of dimensions we could perform a measurement that projects the state of the two particles onto an appropriate four-dimensional subspace and preserves the entanglement and proceed from there. Now we introduce another set of basis states, lu, ) and lv, ) (the notation here is chosen to facilitate comparison with [6] 
We now introduce a third set of basis vectors defined by or, taking the positive square roots, a = k~o. , 6 = i k,~p . (7) The solution corresponding to the negative root can be obtained at any stage by putting~-+ -. The constant k can be made to be real by choosing the phases of a and b appropriately and we shall assume that this has been done. Thus using Eq. (5) and Eq. (7) [12] . It is interesting to compare this proof with that of GHZ. The GHZ proof can be presented as an "all or nothing" situation: If nature really is local such that quantum mechanics is wrong then in a GHZ type experiment it is necessary that there would be individual events that violate the predictions of quantum theory. In Bell's proof it would only be necessary to have a statistical violation of quantum mechanics. The proof presented in this paper falls halfway between these two extremes. If nature is local then either we must have the statistical violation of quantum mechanics that a Dy --1 and D2 --1 result is never seen or at least one of the other predictions (14a) -(14c) must be violated in a single event (or both). Thus, once a Dr = 1 and D2 = 1 result is seen, it becomes an all or nothing situation like GHZ.
It is also possible to run an argument against Lorentzinvariant realistic interpretations of quantum theory using the predictions (14a) -(14d) and the reader is referred to [6, 9, 12, 13] for details. (Similar though more complicated arguments against Lorentz invariance can be run using a GHZ setup, see [14, 15] . ) The eigenvectors corresponding to the measurements U, and D, can be expressed in terms of the original basis vectors [from Eqs. (4), (7), and (10) [17] . This could be achieved by the methods in [18] and [19] each involving an arrangement of two nonlinear crystals or more easily by modifying an experiment performed by Alley and Shih [20] and also by Ou and Mandel [21] . In 
